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HSC CAPACITY MATRIX – GENERAL MATHEMATICS 

TOPIC: Algebraic Modelling – Modelling Quadratic & Non-linear relationships                            2 weeks 

Your say! 

 What was the most important thing you learned?_____________________________________ 

 What was something new you learnt? _____________________________________________ 

 What part(s) of this topic will you need to work on? __________________________________

CONTENT 
CAPACITY 

BREAKDOWN! 

DONE 

IT!!!! 

GOT 

IT!!!!! 

ON MY 

WAY! 

WORKING 

ON IT! 
HELP!!!! 

1. Generating tables of values and graphing quadratic 

functions, noting the different forms of an 

expression produce identical graphs. 

Parabola Hot Potato 

Geogebra 

Ex 9B Q4-7, 9-12, 15-19, 

21 

 

 

    2. Using quadratic graph to find max and min values 

in practical context. 

3. Generating tables of values and graphing cubic, 

exponential and hyperbolic functions in the forms  

4. Recognising exponential growth and decay 

Ex 9C Q2-4, 6, 8-11, 14a 

 

    

5. Variations 

Ex 9D Q2, 4, 6-11 

Ex 9E Q2- 

FM Radio task 

 

    

6. Using algebraic functions as models of physical 

phenomena 

Soccer games 

Ex 9F Q1-9 

 

    

7. Applications of topic – HSC examples Back of booklet 
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The ParabolaThe ParabolaThe ParabolaThe Parabola    

 
 

eg  
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eg A ball is thrown in the air. Its height, after t seconds can be given by the formula                 
                                                        � � 20� � 5��.  
a) Graph the function below; 
b) From your graph determine the maximum height the ball will reach; 
c) From your graph determine the total distance the ball has travelled in 4 seconds; 
d) From your graph determine the time when the ball has reached 14 metres in height 
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Nonlinear graphs!Nonlinear graphs!Nonlinear graphs!Nonlinear graphs!    
Cubic functions: y = x3  Cubic functions: y = -x3  Cubic functions: y = x3 for 0≥x  

  

 

Hyperbolic functions:  1xy =  Hyperbolic functions:  1xy −=  Hyperbolic functions: 0 xfor  1
>= xy  

  

 

Exponential functions: y = 2x Exponential functions: y = (0.5)x 
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eg Graph the function 	 � 2
� by first completing the table of values. 
 

x -1 0 1 2 3 

y      
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eg  Graph the function 	 � �2� by first completing a table of values. 
 

x -2 -1 0 
1

2
 1 2 3 4 

y         
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eg Gav invests $10 000 at 8%pa with interest compounded annually. The growth pattern can be 
given by the exponential function � � 10 000�1.08��, where n is the number of years of the 
investment and A is the amount to which the investment grows. 

a) Complete the table of values; 
b) Plot your values on the plane provided; 
c) From your graph, determine the number of years it would take for Gav’s investment would 

grow to double his original investment. 
 

n 0 1 2 3 4 5 6 7 8 9 10 

A            
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VariationVariationVariationVariation    
 

INVESTIGATION: Consider the formula y = 3x. What value never changes? 

This means that y is in proportion to the value of x, that is, y is always triple x. 

So we could write y = 3x as 	 � 
  

where � means “is in proportion to” and simply means that 

there is a constant value multiplying x (in this case, 3).  

The constant of variation (in this case, 3) is also the gradient 

of the straight line graph that represents the relationship 

between the two quantities. 

 

Consider the formula for the area of a circle. What value never changes? 

This means that the Area is in proportion with the square of the radius. 

So we could write � � ��� as ____________________ 
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eg If y varies directly as x and y = 8 when x = 12, find k and write an equation that 
expresses this variation. 

 

 

 

 

eg If y varies directly as x and y = 24 when x = 16, find y when x = 12. 

 

 

 

 

eg If t varies directly as the cube of w, and t = 1728 when w = 6, find the value of t 

when w = 4.5. 

 

 

 

 

eg The surface area of a cube varies directly with the square of the length of the 

cube’s edge. 

a)  A cube of edge length 5.5cm has a surface area of 181.5cm2. Find ther 

constant of variation. 

 

 

b)  Hence calculate the surface area of a cube with an edge length of 7.2cm. 

 

 

 

 

Practise using this site: 

http://www.algebralab.org/lessons/lesson.aspx?file=Algebra_LinearEqDirectVariation.xml 
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Strange questions!!??!Strange questions!!??!Strange questions!!??!Strange questions!!??!    
 
Use the U-turn approach! 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

eg A new car has a fuel consumption of 7.2L/100km. 

a)  How much fuel is required for a journey of 3 600km? 

 

 

 

 

 

 

b) The car has a petrol tank which holds 75L. How many km can it do on a single 

tank (on average)? 
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eg Research conducted by a physiotherapist has determined that the height-to-

mass rate (in cm/kg) of adult males is 2.26. Use this information to predict: 

a) The height of a 75 kg adult male 

 

 

 

 

 

 

b) The mass of a 195cm adult male. 
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Inverse Inverse Inverse Inverse VariationVariationVariationVariation    
If 2 quantities VARY INVERSELY then an increase in one quantity results in a decrease in the other 

quantity and vice versa. 

Inverse variation is represented graphically as hyperbolas. 

 

 

eg y varies inversely with x, and y = 10 when x = 2. 

a) Find the constant of variation, k and hence the rule relating x and y 

 

 

b) Plot a graph of the relationship between x and y for positive values of x. 

 



 

Tracey Hughes-Butters General Maths HSC notes 2012 14

eg When a force is applied to a certain object, its acceleration varies inversely as its mass. When 

the acceleration of an object 12m/s2, the corresponding mass is 3kg.  

a) Find the constant of proportionality. 

 

 

 

 

b) Find the rule relating acceleration and mass. 

 

 

c)  Find the acceleration of a 1.5kg object. 

 

 

 

 

 

d)  Find the acceleration of a 6kg object. 

 

 

 

 

eg The intensity of light (L) on a screen varies inversely as the square of the distance (D) between 
the screen and the light source. If the screen has 24 units of illumination when the source is 4m 
away, determine the illumination when the screen is 6m away. 
 

 
 
 
 
 
 
 
 
 
eg The time taken to complete a job varies inversely as the number of workers. If 16 workers could 

complete a task in 6 days, the time taken for 25 workers working at the same rate is closest to: 

 
A   2.67 days             B  3.84 days             C  7 days              D  9.375 days 
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eg Peter notices that his 15 finches took 6 days to empty their seed container. He added 3 more 

finches to the cage. How long would it take the finches to consume the same quantity of seed as 

they did before the 3 were added? 
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Graphs of Physical PhenomenaGraphs of Physical PhenomenaGraphs of Physical PhenomenaGraphs of Physical Phenomena    
http://www.sycd.co.uk/dtg/  Soccer and Graphs 

SMARTBOARD PAGE: physical_phenomena – SMART Notebook 

In many cases, an algebraic function can be used to graph a physical situation.  

eg The population of an island is increasing exponentially. The population of the 

island is modelled using the formula ( )tP 03.140000= , where P is the population and t 

is the time in years. 

a) What is the initial population of the island? (This is the value of P when t=0). 

b) Complete the table of values: 

t 0 5 10 15 20 25 

P       

c) Neatly sketch the population graph. 

d) Use your graph to estimate the population after 18 years. 

e) Estimate the time taken for the population to reach 59 000 

f) Extrapolate your graph to obtain an estimate of the time taken for the population to 

reach 100 000. 
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eg A cinema owner believes that more people will attend the movies on cold days and 

so believes the number of people attending each session of the movies varies 

inversely with the temperature of the day. 

When the temp is 15°C, 80 attend a movie. Given that the cinema has a maximum of 

120 seats and the cinema owner believes that a minimum of 40 people will attend, 

regardless of temperature: 

a) Write an equation connecting the number of people attending the movie, N, with 

the temperature, T. 

b) Complete the table of values below; 

T 5 10 15 20 25 30 35 

N        

 

c) Graph the relationship between attendance and temperature. 
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PAST HSC QUESTIONS 

 

2011 

 
Q28 
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2010 HSC 

 
 
 
Q28 

 
 


